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1
LOW-SPILL COUPLING ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application 1s a continuation-in-part of U.S.
patent application Ser. No. 14/212,322 filed on Mar. 14,
2014, which 1s a nonprovisional application of and claims
priority to U.S. Provisional Application No. 61/799,612 filed
on Mar. 15, 2013, the disclosures of which are expressly
incorporated herein by reference.

BACKGROUND

Coupling assemblies typically include female and male
couplings that are connected to create a fluid flow path
therebetween. Such coupling assemblies can be used in
various applications, including biomedical applications,
beverage dispensing, mstrument connections, photochemi-
cal handling, liquid cooling of electronics, ink handling, and
others.

SUMMARY

In one aspect, a coupling system includes: a female
coupling device, the female coupling device including a first
main body with a first front face, the first front face defining,
a first opening leading into a first fluid passageway; a stem
having a stem head positioned within a sleeve; a first spring
positioned about the stem that biases the sleeve mnto a closed
position; a first seal that seals between the main body and the
sleeve; a second seal that seals between the sleeve and the
stem head; and a third seal that 1s positioned at the opening
of the main body. The coupling system includes: a male
coupling device, the male coupling device including a
second main body with a second front face, the second front
face defining a second opening leading into a second fluid
passageway; a valve member and a second spring positioned
within the second fluid passageway; and a major seal that
seals between the second main body and the valve member.
The second main body of the male coupling device 1is
capable of being inserted into the first opening of the first
main body of the female coupling device so that the first seal
and the third seal of the female coupling device engage the
second main body of the male coupling device. The sleeve
and the valve member are displaced against the first and
second springs such that the second seal and the major seal
are disengaged so that fluid flows through the first and
second fluid passageways.

In another aspect, a female coupling device includes: a
main body having a front face, the front face defining an
opening leading nto a fluid passageway; a stem having a
stem head positioned within a sleeve; a spring positioned
about the stem that biases the sleeve mto a closed position;
a 1irst seal that seals between the main body and the sleeve;
a second seal that seals between the sleeve and the stem
head; and a third seal that 1s positioned at the opening of the
main body to seal against a mating male coupling device.
The male coupling device 1s capable of being nserted into
the opening of the main body of the female coupling device.

In a further aspect, a female coupling device includes: a
main body having a front face, the front face defining an
opening leading nto a fluid passageway; a stem having a
stem head positioned within a sleeve; a spring positioned
about the stem that biases the sleeve into a closed position;
a first seal that seals between the main body and the sleeve;
a second seal that seals between the sleeve and the stem
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head; a third seal that 1s positioned at the opening of the main
body to seal against a mating male coupling device; and a
clip member slidably mounted on the female coupling
device, the clip member slidable between a coupled position
wherein the clip member engages the mating male coupling
device and a uncoupled position wherein the clip member 1s
disengaged from the mating male coupling device.

A Turther aspect still relates to a coupling system 1nclud-
ing: a female coupling device, the female coupling device
including: a first main body with a first front face, the first
front face defimng a first opening leading 1nto a first fluid
passageway; a stem having a stem head positioned within a
sleeve; a first spring positioned about the stem that biases the
sleeve 1nto a closed position; a first seal that seals between
the main body and the sleeve; a second seal that seals
between the sleeve and the stem head; a third seal that 1s
positioned at the opening of the main body; and a clip
member slidably mounted on the female coupling device.
The coupling system includes a male coupling device, the
male coupling device including: a second main body with a
second front face, the second front face defining a second
opening leading into a second fluid passageway; a valve
member and a second spring positioned within the second
fluid passageway; and a major seal that seals between the
second main body and the valve member. The clip member
1s slidable between a coupled position where the clip mem-
ber engages the male coupling device and an uncoupled
position where the clip member 1s disengaged from the male
coupling device. The second main body of the male coupling
device 1s capable of being inserted into the first opening of
the first main body of the female coupling device so that the
first seal and the third seal of the female coupling device
engage the second main body of the male coupling device.
The sleeve and the valve member are displaced against the
first and second springs such that the second seal and the

major seal are disengaged so that fluid flows through the first
and second fluid passageways.

DESCRIPTION OF THE DRAWINGS

Reference 1s now made to the accompanying drawings,
which are not necessarily drawn to scale.

FIG. 1 1s a perspective of an example female coupling
device.

FIG. 2 15 a side view of the female coupling device of FIG.
1.

FIG. 3 1s an end view of the female coupling device of
FIG. 1.

FIG. 4 1s a cross-sectional view of the female coupling
device of FIG. 1.

FIG. § 1s a perspective of an example male coupling
device.

FIG. 6 1s a side view of the male coupling device of FIG.
5.

FIG. 7 1s an end view of the male coupling device of FIG.
5.

FIG. 8 1s a cross-sectional view of the male coupling
device of FIG. 5.

FIG. 9 15 a side view of a coupling assembly including the
female and male coupling devices 1n a pre-coupled position.

FIG. 10 1s a cross-sectional view of the female and male
coupling devices of FIG. 9.

FIG. 11 1s a side view of the female and male coupling
devices 1n a partially-coupled position.

FIG. 12 15 a cross-sectional view of the female and male
coupling devices of FIG. 11.
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FIG. 13 1s a side view of the female and male coupling
devices 1n a fully-coupled position.

FIG. 14 15 a cross-sectional view of the female and male
coupling devices of FIG. 13.

FIG. 15 1s a perspective view of another example female 5
coupling device.

FIG. 16 1s a side view of the female coupling device of
FIG. 15.

FIG. 17 1s an end view of the female coupling device of
FIG. 15. 10

FIG. 18 1s a cross-sectional view of the female coupling
device of FIG. 15.

FIG. 19 1s a perspective view of another example male
coupling device.

FI1G. 20 1s a side view of the male coupling device of FIG. 15
19.

FIG. 21 1s an end view of the male coupling device of
FIG. 19.

FIG. 22 1s a cross-sectional view of the male coupling
device of FIG. 19. 20
FIG. 23 1s a side view of a coupling assembly including
the female and male coupling devices shown 1n FIGS. 15

and 19 1n a pre-coupled position.

FIG. 24 1s a cross-sectional view of the female and male
coupling devices of FIG. 23. 25
FIG. 25 1s a side view of the female and male coupling
devices shown i FIGS. 15 and 19 1n a partially-coupled

position.
FIG. 26 1s a cross-sectional view of the female and male
coupling devices of FIG. 25. 30
FIG. 27 1s a side view of the female and male coupling
devices shown i FIGS. 15 and 19 1 a fully-coupled
position.

FIG. 28 1s a cross-sectional view of the female and male
coupling devices of FIG. 27. 35

DETAILED DESCRIPTION

The present disclosure relates to a low-spill coupling
assembly including a female coupling device and a male 40
coupling device. Additional details are provided below.

Referring now to FIGS. 1-4, an example female coupling
device 100 1s shown.

The female coupling device 100 includes a main body 110
having a front face 112. The front face 112 defines an 45
opening 114 leading into a flmd passageway 122.

The female coupling device 100 also includes a termina-
tion 118 coupled to the main body 110 using known tech-
niques, such as sonic welding, staking, press-fitting, and
threading. The termination 118 1s configured to be coupled 50
to another component, such as a fluid line or device.

The example female coupling device 100 includes a stem
130, sleeve 136, and spring 124 positioned within the fluid
passageway 122.

The stem 130 includes a base end 132 positioned against 55
the termination 116. The stem 130 also includes a stem head
134 positioned within the sleeve 136. The spring 124 1s
positioned about the stem 130 and biases the sleeve 136 into
the closed position shown i FIG. 4. In this position, a
shoulder 182 on the sleeve 136 engages a surface 184 60
formed by the main body 110 to limit further travel of the
sleeve 136 1n a direction toward the front face 112.

In this position, a first seal 142 provides a seal between the
main body 110 and the sleeve 136. In addition, a second seal
144 provides a seal between the sleeve 136 and the stem 65
head 134. These seals limit movement of fluid through the
fluid passageway 122.

4

A further third seal 146 1s positioned at the opening 114
of the main body 110 to seal against a mating male coupling
device 200, described below.

Referring now to FIGS. 53-8, the male coupling device 200
1s shown.

The male coupling device 200 1ncludes a main body 210
having a front face 212. The front face 212 defines an
opening 214 leading into a fluid passageway 222.

The male coupling device 200 also includes a termination
218 coupled to the main body 210 using known techniques,
such as sonic welding or staking The termination 218 1s
configured to be coupled to another component, such as a
fluid line.

The example male coupling device 200 includes a valve
member 230 and spring 224 positioned within the fluid
passageway 222. The spring 224 1s biases the valve member
230 1nto the closed position shown in FIG. 8. A front surface
232 of the valve member 230 1s exposed at the front face 212
of the main body 210. In this position, a shoulder 282 on the
valve member 230 engages a surface 284 formed by the
main body 210 to limit further travel of the valve member
230 1n a direction toward the front face 212.

In this position, a first seal 242 provides a seal between the
main body 210 and the valve member 230. The seal limits
movement of flud through the fluid passageway 222.

Referring now to FIGS. 9-10, the female coupling device
100 and the male coupling device 200 are shown in a
pre-coupled position. In this position, the main body 210 of
the male coupling device 200 1s partially inserted into the
opening 114 of the main body 110 of the female coupling
device 100.

In this position, the front surface 232 of the valve member
230 engages the stem head 134. In addition, the front face
212 engages the sleeve 136. Further, the third seal 146 seals
against the main body 210 of the male coupling device 200
so that a fluid-tight configuration 1s created.

Referring now to FIGS. 11-12, the female coupling device
100 and the male coupling device 200 are shown 1n a
partially-coupled position. In this position, the main body
210 of the male coupling device 200 i1s more-completely
inserted into the opening 114 of the main body 110 of the
female coupling device 100.

As this occurs, the main body 210 of the male coupling
device 200 1s positioned 1n the fluid passageway 122 so that
both seals 142, 146 engage the main body 210. Further, both
the sleeve 136 and the valve member 230 are displaced
against the springs 124, 224, respectively. When this occurs,
the seals 144, 242 are disengaged so that fluid can start to
flow through the flmd passageways 122, 222.

Referring now to FIGS. 13-14, the female coupling device
100 and the male coupling device 200 are shown 1n a
tully-coupled position. In this position, the main body 210 of
the male coupling device 200 1s completely 1nserted into the
opening 114 of the main body 110 of the female coupling
device 100.

Both of the springs 124, 224 are compressed, and the
sleeve 136 and valve member 230 are turther displaced. This
assures that seals 144, 242 are fully disengaged so that fluid
can pass through the fluid passageways 122, 222,

To release, the male coupling device 200 1s pulled out of
the female coupling device 100. When this occurs, the
springs 124, 224 return the sleeve 136 and the valve member
230 to the resting positions shown in FIGS. 9-10.

Referring now to FIGS. 15-18, another example female
coupling device 300 1s shown.

The temale coupling device 300 includes a main body 310
having a front face 312 and a maximum circumierential
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surface 313. The front face 312 defines an opening 314
leading into a fluid passageway 322 (see FIG. 18).

The female coupling device 300 also includes a termina-
tion 318 coupled to the main body 310 using known tech-
niques, such as sonic welding, staking, press-fitting, and
threading. The termination 318 1s configured to be coupled
to another component, such as a fluid line or device. The
temale coupling device 300 includes a locking collar, herein
referred to as a quick connecting/disconnecting clip member
316, which i1s used to quickly disconnect and connect the
female coupling device 300 with another component.

The example female coupling device 300 includes a stem
330, sleeve 336, and spring 324 positioned within the fluid
passageway 322. The stem 330 includes a base end 332
positioned against the termination 318. The stem 330 also
includes a stem head 334 positioned within the sleeve 336.
The spring 324 1s positioned about the stem 330 and biases
the sleeve 336 into the closed position shown in FIG. 18. In
this position, a shoulder 382 on the sleeve 336 engages a
surface 384 formed by the main body 310 to limit further
travel of the sleeve 336 1n a direction toward the front face
312. In this position, a first seal 342 provides a seal between
the main body 310 and the sleeve 336. In addition, a second
seal 344 provides a seal between the sleeve 336 and the stem
head 334. These seals limit movement of fluid through the
fluid passageway 322. A turther third seal 346 1s positioned
at the opening 314 of the main body 310 to seal against a
mating male coupling device 400, as described below.

In the depicted example, the clip member 316 includes a
tab portion 320 and a plate portion 326 interconnected to
cach other at roughly a right angle 1n a generally L-shaped
configuration. In FIG. 15, the clip member 316 is in a resting
or locking position. The clip member 316 can be biased or
torced 1into the locked position using an integral cantilever or
spring 328 (see FI1G. 18). The clip member 316 1s moved 1n
a direction A within an opening 338 of the main body 310
to an unlocked position. The clip member 316 can be moved
to this position to, for example, connect or release another
component, such as, an insert.

The tab portion 320 of the clip member 316 provides a
surface for the user to press down on the clip member 316
so as to place the clip member 316 1n the uncoupled position
when inserting the mating male coupling device 400. In
some examples, 1t 1s not necessary to manually force down
on the clip member 316 when inserting the mating male
coupling device 400 as the mating male coupling device 400
upon engagement with an inner lip 348 (see FIG. 15) of the
plate portion 326 will force the clip member 316 down 1nto
the uncoupled position. The plate portion 326 defines an
aperture 350 (see FIG. 18) suiliciently large to allow the
mating male coupling device 400 to extend partially there-
through and 1s generally alignable with the fluid passageway
322 of the female coupling device 300. The plate portion 326
slides 1 a slot 352 extending transversely of the female
coupling device 300.

In one example, side surfaces of the female coupling
device 300 can include a shoulder portion and the plate
portion 326 of the clip member 316 can include barbed
projections along 1ts side edge. The barbed projections can
have a substantially flat portion for engaging the shoulder
portion of the female coupling device 300 so as to prevent
the clip member 316 from being inadvertently removed from
the female coupling device 300 after 1t has been inserted.
This assures that the clip member 316 will remain with the
temale coupling device 300 at all times 1n typical use.

Referring now to FIGS. 19-22, the male coupling device

400 1s shown.
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The male coupling device 400 includes a main body 410
having a front face 412. The front face 412 defines an
opening 414 leading into a flmd passageway 422 (see FIG.
22).

The male coupling device 400 also includes a termination
418 coupled to the main body 410 using known techniques,
such as sonic welding or staking The termination 418 1s
configured to be coupled to another component, such as a
fluid line.

The example male coupling device 400 includes a valve
member 430 and spring 424 positioned within the fluid
passageway 422. The spring 424 biases the valve member
430 into the closed position shown in FIG. 22. A front
surface 432 of the valve member 430 1s exposed at the front
face 412 of the main body 410. In this position, a shoulder
482 on the valve member 430 engages a surface 484 formed
by the main body 410 to limit further travel of the valve
member 430 1n a direction toward the front face 412.

In this position, a first seal 442 (e.g., major seal) provides
a seal between the main body 410 and the valve member
430. The seal limits movement of fluid through the fluid
passageway 422.

Referring now to FIGS. 23-24, the female coupling device
300 and the male coupling device 400 are shown 1n a
pre-coupled position. In this position, the main body 410 of
the male coupling device 400 1s partially inserted into the
opening 314 of the main body 310 of the female coupling
device 300.

In this position, the front surface 432 of the valve member
430 engages the stem head 334. In addition, the front face
432 engages the sleeve 336. Further, the third seal 346 seals
against the main body 410 of the male coupling device 400
so that a fluid-tight configuration 1s created.

Referring now to FIGS. 25-26, the female coupling device
300 and the male coupling device 400 are shown 1n a
partially-coupled position. In this position, the main body
410 of the male coupling device 400 1s more-completely
inserted into the opening 314 of the main body 310 of the
temale coupling device 300.

As this occurs, the main body 410 of the male coupling
device 400 1s positioned 1n the fluid passageway 322 so that
both seals 342, 346 engage the main body 410. Further, both
the sleeve 336 and the valve member 430 are displaced
against the springs 324, 424, respectively. When this occurs,
the seals 344, 442 are disengaged so that fluid can start to
flow through the flmd passageways 322, 422.

Referring now to FIGS. 27-28, the female coupling device
300 and the male coupling device 400 are shown 1n a
tully-coupled position. In this position, the main body 410 of
the male coupling device 400 1s completely inserted into the
opening 314 of the main body 310 of the female coupling
device 300.

Both of the springs 324, 424 are compressed, and the
sleeve 336 and valve member 430 are turther displaced. This
assures that seals 344, 442 are fully disengaged so that fluid
can pass through the fluid passageways 322, 422.

To release, the male coupling device 400 1s pulled out of
the female coupling device 300. When this occurs, the
springs 324, 424 return the sleeve 336 and the valve member
430 to the resting positions shown in FIGS. 23-24.

In certain examples, the spring 328 (e.g., resilient biasing
member) 1s disposed below the tab portion 320. Upon
pressing down on the clip member 316, the spring 328 1s
displaced from its at rest position to a displaced position.
The clip member 316 is then biased upwardly such that the
plate portion 326 rests in a circumierential groove 434 of the
male coupling device 400 when 1n the coupled position. In
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other words, the clip member 316 1s biased upwardly such
that when the circumferential groove 434 of the male
coupling device 400 1s aligned with the inner lip 348 of the
plate portion 326 of the clip member 316, the spring 328 will
force the clip member 316 upward 1nto engagement with the
circumierential groove 434 thereby placing the clip member
316 into the coupled position and retaining the male and
temale coupling devices 300, 400 1n a coupled state upon the
application of the fluid pressure.

In other examples, by merely inserting the male coupling
device 400, the clip member 316 will be forced down into
its uncoupled position thereby doing away with the need for
the user to press down on the tab portion 320 of the clip
member 316. To uncouple the coupling the user simply
presses down on the clip member 16 and removes the male
coupling device 400.

Additional details about an example latched coupling
assembly are provided 1in U.S. Pat. No. 7,547,047 to deCler
ctal. and U.S. Pat. No. 5,104,138 to Meyer et al., the entirety
of which are hereby incorporated by reference.

Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, 1t 1s to be understood that the subject matter defined 1n
the appended claims 1s not necessarily limited to the specific
teatures or acts described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims.

What 1s claimed 1s:

1. A coupling system, the system comprising;

a female coupling device and a male coupling device

releasably attachable together when transitioning from
a pre-coupled position, to a partially-coupled position,
and to a fully-coupled position that provides a fluid
flow path between a first fluid passageway of the
female coupling device and a second fluid passageway
of the male coupling device;

wherein the female coupling device includes: a first main

body defining a maximum exterior circumierential sur-
face of the female coupling device, a first front face
defining a first circular opening of the female coupling
device, and a first interior bore having a first bore
diameter extending along a longitudinal axis; a first
termination body connected to a rear end of the first
main body opposite from the first front face; first,
second, third, and fourth seals carried by the female
coupling device; a sleeve that 1s longitudinally slide-
able within the first interior bore of the first main body
and that 1s spring biased to releasably engage with the
first seal seated 1n a first groove of the first main body
along the first interior bore; a stem having a stem head
retained 1 a fixed orientation relative to the first
circular opening such that the second seal mounted to
the stem head 1s positioned 1n a same axial plane as the
first seal, wherein the second seal 1s configured to seal
between the sleeve and the stem head and to disengage
from the sleeve when the sleeve longitudinally slides
away Irom the stem head, the stem head defining a stem
front face that i1s oriented toward the first circular
opening and that has a diameter greater than half the
first bore diameter and less than an 1nnermost interior
diameter of the sleeve, wherein the third seal 1s posi-
tioned along the first interior bore at a location radially
inward from the maximum exterior circumierential
surface of the female coupling device and axially
forward of the first and second seals, and the fourth seal
1s position axially rearward of the first and second seals
and in contact with the first termination body; and a
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quick disconnect clip member having a push tab
extending rearwardly from a slider plate such that the
slider plate defines a front-most surface of the clip
member closest to the first circular opening of the
female coupling device, the front-most surface of the
clip member being slidably engaged with a slot extend-
ing through the maximum exterior circumierential sur-
face of the female coupling device; and

wherein the male coupling device includes: a second main

body having a male front end configured to slide within
the first interior bore of the female coupling device and
engage the sleeve within the first interior bore; a valve
member that 1s longitudinally slideable within the sec-
ond main body and that 1s spring biased toward the
male front end of the second main body so that a valve
seal mounted to the valve member 1s releasably engage-
able with the second main body; and a second termi-
nation body connected to the second main body oppo-
site from the male front end and engaged with a sixth
seal; and a circumierential groove defined 1n an exterior
of the second main body and having a radially extend-
ing wall to releasably lock with the plate of the quick
disconnect clip member, wherein the second main body
of the male coupling device 1s shaped to simultaneously
engage with all three of the first, second, and third seals
of the female coupling device during movement from
the pre-coupled position toward the partially-coupled
position, and wherein the second main body of the male
coupling device sealingly engages with the first and
third seals of the female coupling device when releas-
ably attached 1n the fully-coupled position.

2. The system of claim 1, wherein the second main body
of the male coupling device is sealingly engaged with the
third seal of the female coupling device when the female
coupling device and the male coupling device are arranged
in the pre-coupled position.

3. The system of claim 2, wherein the male front end of
the male coupling device abuts with the sleeve of the female
coupling device when the female coupling device and the
male coupling device are arranged 1n the pre-coupled posi-
tion.

4. The system of claim 3, wherein the valve member of the
male coupling device abuts with the stem front face of the
stem of the female coupling device when the female cou-
pling device and the male coupling device are arranged in
the pre-coupled position.

5. The system of claim 4, wherein the second main body
of the male coupling device 1s sealingly engaged with all
three of the first, second, and third seals of the female
coupling device when the female coupling device and the
male coupling device are transitioning from the pre-coupled
position to the partially-coupled position.

6. The system of claim 35, wherein the second main body
of the male coupling device is sealingly engaged with the
second and third seals of the female coupling device when
the female coupling device and the male coupling device are
arranged 1n the partially-coupled position.

7. The system of claim 6, wherein the male front end of
the male coupling device urges the sleeve longitudinally
rearward within the first interior bore toward the first ter-
mination body of the female coupling device when the
female coupling device and the male coupling device are
arranged 1n the partially-coupled position.

8. The system of claim 7, wherein the stem front face of
the stem of the female coupling device urges the valve
member of the male coupling device away from the male
front end of the male coupling device when the female
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coupling device and the male coupling device are arranged
in the partially-coupled position.

9. The system of claim 8, wherein the plate of the quick
disconnect clip member 1s spring biased to a releasable
locking engagement with the radially extending wall of the
circumierential groove of the second main body when the
female coupling device and the male coupling device are
arranged 1n the tully-coupled position.

10. The system of claim 9, wherein a laterally outermost
surface of the push tab of the quick disconnect clip member
1s displaceable toward the first main body of the female
coupling device to disengage the plate of the quick discon-
nect clip member from the releasable locking engagement
with the radially extending wall of the circumierential
groove ol the second main body.

11. The system of claim 2, wherein the male front end of
the second main body of the male coupling device 1s aligned
with a valve front face of the valve member of the male
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coupling device when the female coupling device and the
male coupling device are arranged 1n the pre-coupled posi-
tion.

12. The system of claim 1, wherein the first interior bore
defined by the first main body of the female coupling device
extends rearward to an interior shoulder that tapers to a
larger diameter and that 1s positioned axially closer to the
first front face of the female coupling device than to a rear

end of the first main body.
13. The system of claim 12, wherein the first interior bore

extends forward of the third seal toward the first front face
for a forward axial length, extends between the third seal and
the first seal for an intermediate axial length, and extends
rearward of the first seal for a rearward axial length to the
interior shoulder.

14. The system of claim 13, wherein the forward axial
length of the first interior bore of the first main body 1is

greater than the itermediate axial length.
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